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INTRODUCTION V
AGINAL VAULT PROLAPSE is descent of the apex of the vagina below the introitus, turning the vagina inside out. Vaginal vault prolapse is uncommon in the United States, occurring in only 900 to 1200 women annually, and is estimated to develop in 0.2% to 1% of women who have undergone hysterectomy. 1 The goals of correcting vault prolapse are relief of symptoms, restoration of normal vaginal anatomic relations, and preservation of coital function. Abdominal sacrocolpopexy, by suspending a mesh hammock between the prolapsed vaginal vault and sacrum, provides durable support to the vagina that has prolapsed after hysterectomy. [2] [3] [4] The laparoscopic approach to sacrocolpopexy for vaginal vault prolapse is a relatively new procedure, carried out in very few specialized centers across the country. We demonstrate our technique for this procedure and review the outcome.
TECHNIQUE
The laparoscopic sacrocolpopexy was performed with the intent of applying the principles of open sacrocolpopexy. Laparoscopic techniques and instruments were adapted to duplicate open surgery. Our procedures were performed by an experienced laparoscopic surgeon (CPS) assisted by an experienced open surgeon (CGK). The equipment used is listed in Table 1 .
Patient preparation
The patient is placed in the dorsal lithotomy position, and the vagina and the abdomen are prepared and draped in a sterile fashion. The vagina, including the apex, is thoroughly prepared with povidone-iodine solution. The bladder is drained with a Foley catheter. Preoperatively, intravenous cefazolin and gentamicin are administered.
Approach
After the pneumoperitoneum is established with a Veress needle, the trocars are introduced in a fan-shaped or inverted-U configuration (Fig. 1) . We use five trocars: two 12-mm trocars and three 5-mm trocars. A 30°laparoscope is introduced through the umbilical 12-mm trocar. The trocars on the left are used by the surgeon, who stands on the left of the patient, facing the patient's right leg, while the assistant utilizes the trocars on the right. The patient is placed in a steep Trendelenburg position to help move the bowel out of the pelvis. The sigmoid colon is retracted superiorly and to the left with a fan retractor to facilitate exposure of the anterior sacral surface (Fig.  2) . A sponge stick in the vagina is used by an assistant to push the vaginal vault to facilitate vaginal dissection.
Presacral dissection
The peritoneum over the sacral promontory is incised in the midline to the right of the sigmoid mesocolon using ultrasonic shears (Fig. 3) . The prominent sacral promontory is identified, and the presacral fascia is exposed for fixation of the Gore-Tex patch (W.L. Gore and Associates, Flagstaff, AZ). Care is taken not to shear the presacral veins by excessive blunt dissection. During the surgeon's early experience, prior placement of external ureteral catheters can facilitate identification of the ureters. Rolled gauze is placed in the presacral region to keep this area dry until fixation of the Gore-Tex patch is performed (Fig. 4) .
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Vaginal vault dissection
The apex of the vagina is identified and elevated using a lubricated intravaginal sponge stick, and the overlying peritoneum is incised transversely. The peritoneal surface is dissected off the vaginal apex while simultaneously mobilizing the bladder anteriorly and the rectum posteriorly. The vault apex is exposed about 3 cm anteriorly and posteriorly. An appropriate length of Gore-Tex patch is taken, usually 2 ϫ 8 cm, one end of which is fixed to the vault of the vagina with interrupted 2-O Ethibond suture on a CT1 needle (Ethicon, Somerville, NJ). We now use polypropylene mesh.
Culdoplasty
Culdoplasty is performed by closing the cul-de-sac linearly (Halban's method) with 2-0 Vicryl sutures by opposing the remnants of the uterosacral ligaments using an Endostitch device (US Surgical, Norwalk, CT). Alternatively. the closure of the cul-de-sac can be achieved with a 2-0 polyglactin pursestring suture using the Moschcowitz technique. Care is taken not to injure the ureters during this procedure. Constriction of the colon must also be avoided.
Patch fixation to sacrum
The Gore-Tex patch is affixed to the presacral fascia and periosteum using a laparoscopic 5-mm Protack helical tacker (US Surgical), making sure there is no tension on the patch (Fig. 5) . The excess patch is excised. The patch is retroperitonealized by bringing the peritoneal edges back together over the sacrum using 2-0 polyglactin sutures on an Endostitch device (Fig. 6) .
Postoperative care
Postoperatively, the patient is given three doses of antibiotics intravenously, and an oral antibiotic is prescribed for 1 week.
The Foley catheter is removed on the first postoperative day, after which most patients are discharged from the hospital. The patient is advised to refrain from strenuous activity and heavy lifting for 6 weeks.
RESULTS
In our series, the mean patient age was 61 years (range 43-83 years), and the average body mass index was 29 (range 22-34). The mean operative time was 196 minutes (range 170-265 minutes), and the average blood loss was 65 mL (range 20-125 mL). One patient underwent primary laparoscopic repair of an intraoperative bladder injury. One of the six patients with associated preoperative urinary symptoms got worse after surgery, requiring a TVT sling procedure for stress urinary incontinence. The average hospital stay was 2 days (range 1. 
FIG. 6.
Gore-Tex patch has been peritonealized with continuous 2-0 polyglactin suture using Endostitch device. Lapra-Ty clip is visible at one end of suture line. phine sulfate equivalent) was 7.3 mg (range 5-21 mg). The average time of return to normal activity was 1.5 weeks (range 0.5-6 weeks). With a mean follow-up of 16 months (range 5-32 months), there was recurrence of prolapse in one patient that was repaired laparoscopically.
ROLE IN UROLOGIC PRACTICE
Laparoscopic sacrocolpopexy offers a new approach to vaginal vault prolapse, providing a good view of the anterior and posterior pelvic compartments to correct the problem with minimal morbidity. The open procedure requires a midline abdominal incision, abdominal packing, and bowel manipulation and has the potential for morbidity such as infection, wound separation or dehiscence, and ileus or bowel obstruction. 5 On the other hand, reported failures necessitating repeat operation with a long-term follow-up are few. 6, 7 Addison and coworkers 6 observed 3 recurrences in 250 patients treated with abdominal sacrocolpopexy over a 20-year period, and Livengood and associates 7 reported only 1 failure following 143 procedures. Nezhat and colleagues 2 and Dorsey and Cundiff 8 reported the first cases of laparoscopic sacrocolpopexy in 1994. A synthetic material such as Gore-Tex was used for fixation of the vaginal vault to the sacral promontory. Y-shaped mesh for anterior and posterior fixation to the vaginal apex has been used.
Cosson et al from France 9 reported on their experience with 77 patients who underwent laparoscopic sacral colpopexy. Subtotal laparoscopic hysterectomy and laparoscopic Burch colposuspension was performed in 60 and 74 patients, respectively. There were one rectal and two bladder injuries. Only five of these patients had prior hysterectomy. Open conversion was performed in six patients. Their mean follow-up was nearly 1 year, with three patients requiring reoperation: one for a thirddegree cystocele and two for recurrent stress incontinence. Fedele and coauthors 10 reported on their experience with 12 operations by the laparoscopic approach for posthysterectomy vaginal vault prolapse and reported no complications and no recurrence with a follow-up ranging from 9 to 28 months.
CONCLUSION
Laparoscopic sacrocolpopexy can be performed with minimal complications and morbidity. At least in the short term, the procedure appears to be an effective approach for the treatment of vaginal vault prolapse with minimal postoperative pain and morbidity.
